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INTRODUCTION
Plant-based traditional medical system has been used in almost all cultures throughout the world and still is the mainstay of more than three-quarters of the world's population for their primary healthcare (Kamboj, 2000) .This therapeutic knowledge might have been established by trial and error, and in every period, the healing properties of certain medicinal plants are identified, noted, and conveyed to the successive generations (abebe & ayehu, 2000) . Traditional healers maintained the health of people by herbal products and surgical procedures in prehistoric culture occurred before the invention of writing (TemKin, 1991) . With the advent of human civilization, written records of many traditional healthcare systems (Ayurveda, Siddha, Unani, etc.) have been developed primarily based on plants (SaTyavaTi et al., 1987) . Even though modern health care methods have been revolutionized and synthetic drugs give quick action and relief from diseased condition, life threatening adverse effects on vital organs, predominantly hepatotoxicity, nephrotoxicity and severe mortality in some cases cannot be ignored (variya et al., 2016) . The plant kingdom represents a source of drugs and foods. In the developing world, livelihood is strongly linked to natural resource extraction and use (ramaKriShnan, 2007) . Many plant-based drugs are still in demand for a variety of diseases such as congestive cardiac failure, bronchitis, skin allergies, inflammatory conditions and others (Panda et al., 2013) . About 25% of the drugs prescribed worldwide come from plants, 121 such active compounds being in current use (raTeS, 2001) . Of the 252 drugs considered as basic and essential by the World Health Organisation (WHO, 1992) , 11% are exclusively of plant origin and a significant number are synthetic drugs obtained from natural precursors.
Women seek medical care overall more frequently than men, and also follow more preventative health measures (Sloan, 2001) . Therefore, it is not a surprise that one of the largest subgroups of traditional medicine users are women, specifically, the women of reproductive age between 30 and 59 years old (ChambliSS, 2001; romm, 2010) . Ethno-gynaecology is an emerging branch that basically deals with women's health care problems, for example, menstrual pain, abortion, menopause, gonorrhoea, leucorrhoea, delivery complaints and infertility (jain et al., 2016; PaTel & PaTel, 2012; lawal et al., 2013) . The treatment of female diseases with modern allopathic drugs particularly for an extended period of time has significant side effects such as nausea and vomiting, digestive problems; liver and kidney problem, and heart impairment related to drug intake (lawal et al., 2013) . Herbal medication hold highly reputational position in the developing countries like India, becoming popular among people of both urban and rural areas to their safety, efficacy and affordability (balamurugan et al., 2017) .
A perusal of literature reveals that many ethnobotanical studies have been carried out on the medicinal use of herbal plants throughout the globe including India (iSlam et al., 2014; Sadeghi et al., 2014; aKour et al., 2016) , but very few studies have been performed on the use of traditional remedies for gynaecological care (daS et al., 2015; balamurugan et al., 2017) . This study was performed in Bhadrak district of Odisha, India, where many women seek treatment from traditional healers for a variety of complications associated with the female reproductive organ. Such knowledge has not been documented previously from the study region. Documentation of indigenous medicinal practices is important not only from the point of view of human-plant relationships (alCorn, 1981) , but more so because many important modern drugs have come out following close observations of the traditional medicinal practices of indigenous communities (gilani & rahman, 2005) . Hence, the present study is designed to collect, identify and document the ethno-gynaecological uses of medicinal plants and to highlight candidate plants for further pharmacological investigations.
MATERIALS AND METHODS
Bhadrak district (20°43′−21°13′ N and 86°6′−87° E) is located in northeast Odisha and covers an area of 2505 km 2 , with a population of 1.507 million (2011 Census). It borders the Balasore district in the north, Jajpur in the south, Bay of Bengal and Kendrapara district in the east and Koenjhar in the west. The district accounts for 1.61% of the state's territory and shares 3.62% of the state's population. The climate of the district is warm and humid. The maximum and minimum temperatures range from 37.4 °C to 17.7 °C, respectively, and the annual average rainfall is approximately 1428 mm (anony mouS, 2009).
Our field study was carried out from September 2016 to November 2017. Data on the use of medicinal plants were obtained through questionnaires and informal conversations according to marTin (1995) and hunTingTon (2000) . The interviews were carried out individually as well as in groups with members of the local population. We interviewed "native specialists", who were considered by their communities as having exceptional knowledge of the use of plants. Eighty three (58 men and 25 women) persons were interviewed. Among the interviewees, 10% were 21−40 years of age, 40% were 61 years old or more and 50% were 41−60 years of age. Surveys were conducted in 49 villages covering all the blocks of the district. Interviewees were consulted to record local plant names, parts of plants used, methods of drug preparation and recommended doses. Personal interviews and group discussions with local inhabitants revealed some valuable and specific information about the plants that were authenticated by crosschecking (Cunningham, 2001) . The voucher specimen of plant species were identified by using standard floras and available literature (haineS, 1925; Saxena & brahmam, 1996) . The list of medicinal plants was depicted along with their botanical names followed by family name and the parts used for medicinal purpose.
RESULTS AND DISCUSSION
A total of 38 medicinal plant species of ethnopharmacological importance were gathered and documented throughout the study period to cure gynaecological diseases of human being (Table 1 ; Fig. 1, 2) .
These medicinal plants were distributed among 29 families. Among botanical families, Fabaceae was predominant over others exhibiting seven plant species. Predominance of species belonging to the family Fabaceae in this region is comparable with Prabhu et al. (2013) and Prabhu & vijayaKumar (2016) . During the present study, the following most frequently used plant species for the treatment of uterus pain, disorders of the womb and severe bleeding (begum et al., 2014) . In India, Sri Lanka, Bangladesh and Pakistan, the bark is used by womenfolk in treating menorrhagia, leucorrhoea, menstrual and uterine disorders (ShuKla et al., 2008; Pradhan et al., 2009; molliK et al., 2010; begum et al., 2014) . In the study area, root and bark of Moringa oleifera was used to induce abortion of women, menstrual disorders and several venereal diseases. The aqueous extract of root and bark of Moringa oleifera showed post-coital anti-fertility in albino rat and also induced foetal resorption at late pregnancy . It also shows abortifacient and teratogenic effect (naTh et al., 1992) , induces biochemical alteration in female genital tract of ovariectomised rat (ShuKla et al., 1989) and exhibits biphasic effect on periodicity of oestrous cycle in adult intact rat . Root of Adhatoda vasica is utilized for the treatment of leucorrhoea. Adhatoda vasica leaves are used to stimulate and heal before and after delivery, as an abortifacient and for postpartum haemorrhage and urinary trouble (hoSSain & hoq, 2016) . Root is used to treat leucorrhoea, help in parturition and facilitates the expulsion of foetus (hoSSain & hoq, 2016). The phyto-chemical studies of the various parts of Adhatoda vasica have revealed the presence of vasicine alkaloids. The investigations on the activity of vasicine in stimulating uterine contractions, human myometrial strips taken from the uteruses of both pregnant and non-pregnant women have shown to induce uterine contractions, with effectiveness similar to the drug oxytocin (Pahwa et al., 1987) . Research on rats, rabbits, hamsters and guinea pigs have indicated that vasicine has uterotonic and abortifacient effects possibly by enhancing the synthesis and release of prostaglandins (hoSSain & hoq, 2016) . In our study, the whole plant of Boerhavia diffusa was found to be used for the treatment of leucorrhoea, and root to hasten the delivery. Boerhavia diffusais a well-known medicinal plant much used in Ayurveda and Unani medicines and other traditional medicines in many parts of the world (Chaudhary & danTu, 2011) . People in different indigenous groups of India use this plant to hasten childbirth (Shah et al., 1983) . Whole plant and root is used to treat leucorrhoea by the people of South West Bengal and Vedaranyam taluk, South India (daS et al., 2015; balamurugan et al., 2017) . Studies of et al. (1986) have reported that the ethanolic extract of root of Boerhaavia diffusa on monkeys stop the intrauterine contraceptive device (IUCD)-induced bleeding. jain et al. (2016) have concluded that the methanolic extract of Boerhaavia diffusa root on female albino rats shows significant antifertility activity. The current investigation recorded the root of Asparagus racemosus for quick delivery. Asparagus racemosus is used in all female related problems such as sexual debility (Frawley, 1997) , polycystic ovarian diseases, dysmenorrhoea, premenstrual syndrome, infertility and menopause (SahrawaT et al., 2014) , and pelvic inflammatory disease like endometriosis (PraSad et al., 2002) . It also supports deeper tissue and builds blood and so it helps to remove infertility, prepare the womb for conception, prevents miscarriage and acts as a post-partum tonic by increasing lactation and normalize the uterus, prolapse of uterus and the balancing reproductive hormones level (miTra et al., 1999; Kalia et al., 2003) .
SeTh
In the study area, the juice of tender twig of Achyranthes aspera was used to reduce the complicacy of labour. Achyranthes aspera is used to stop bleeding after abortion and to facilitate delivery and stimulate labour pain (jain, 1991; qureShi & bhaTTi, 2009 (Panghal et al., 2010; Sarma & Kumar, 2011; gogoi & Za man, 2013; KaliTa et al., 2013; reKKa et al., 2013; Shali Saheb et al., 2017; SuShen et al., 2017) , however, in some cases, parts and methods of uses are different (jain, 1991) . Analysis of the growth forms of these medicinal plants revealed that herbs constituted the largest number or proportion with 16 species (44.4%), followed by trees (41.7%), climbers (8.3%) and shrubs (5.6%). The common use of herbaceous medicinal plants has also been reported in other parts of the world and attributed to their wide range of bioactive ingredients (uPreTy et al., 2010) . Plant species have primarily been harvested from the wild (55.5%), which indicates that villagers depend on natural environment to obtain medicinal plants. Barks were the plant parts most frequently used, constituting 23.1%, followed by root (20.5%), leaf and rhizome (12.8% each), seed (10.3%), whole plant (7.7%), fruit (5.1%), and the remainders (7.7%) were flower, inflorescence and twig, respectively. Most preparations of remedies in our study area involved the use of single plant; however, some of the remedies are prepared by combining different plants, for example, the bark powder of Aegle marmelos (L.) Corr. mixed with root juice of Oroxylum indicum (L.) Benth. ex Kurz and leaf juice of Mangifera indica L. is used for labour pain patient. According to traditional healers, complex medicines of two or more plant species are more potent than those prepared with a single species. The use of multiple therapies in traditional medicine based on combining plants has shown to increase the efficacy of some herbal medicines (Zonyane et al., 2012) . According to buSSmann & Sharon (2006), the use of more than one plant species to prepare a remedy for ailments is attributed to the additive or synergistic effects that they could have during ailment treatment.
The methods for preparation of the therapeutic materials sometimes varied from individual to individual (e.g., the same plant material for the same ailment could be prepared in different ways, depending upon the preferences of different healers). The plants were used in various forms for different ailments. The most frequently used form was paste. The paste was prepared by grinding the fresh or dried plant parts with oil or water. In some cases, the processing involved drying of the plant material followed by grinding into fine powder. The juice was taken orally along with water or milk or honey. Plant species were also used in a raw form (taken orally). Decoction was obtained by boiling the plant parts in water until the volume of water reduce to required amount. Higher use of paste preparation for the treatment of gynaecological disorder is in accordance with raj Shivanna (2009) and giday et al. (2010) . Water is commonly used as a solvent for the preparation of herbal remedies and sometimes milk or honey is added to increase a viscosity of the preparation (mahmood et al., 2013; iSlam et al., 2014) . During the period of investigation, it was found that besides traditional herbal healers, some elderly person (age group 50-70 years) both man and woman in the villages possess sound knowledge and understanding about medicinal use of some plants, especially those species that are often used for curing common diseases such as fever, cough and cold, wounds, cuts, etc. Most of the people reported that traditional knowledge was passed through verbal communication and repeated practice. The healers reported that knowledge of the use of plants was passed to one of their family members without revealing this knowledge to the others.
The present study indicates that folk medicine still exists among people and plays a significant role in the treatment of human gynaecological disorders and also testifies ancient traditions in rural areas of Bhadrak district, Odisha, India. Moreover, providing modern medical healthcare, especially in developing countries, is still a far reaching goal due to economic constraints. The current study provides a baseline for future pharmacological research in the field of gynaecology. Therefore, it is necessary to focus on the reported plants to produce new pharmaceuticals against gynaecological diseases for the enhanced posterity of mankind.
